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What if ... a Northridge or Loma Prieta
earthquake hit near the midst of the
Sacramento-San Joaquin Delta, a region
that provides drinking water to more than
20 million Californians? What would hap-
pen to the 1,100 miles of levees that pro-
tect the region from certain flooding?

There’s been much speculation and worry
of collapsed levees causing costly destruc-
tion and salinity intrusion that would force
increased upstream reservoir releases and
perhaps even shut down state and federal
water operations. At stake would be not
only the water quality of a vital water
source but also the well-being of a unique
and valuable estuary.

But the truth is there are no hard facts on
how a temblor would affect Delta levees.
Records show that even recent seismic
events, such as the Loma Prieta earthquake
in 1989, have not really tested the integrity
of the levees. But fate and good luck may
eventually run out. Some experts, like the
U.S. Army Corps of Engineers, believe
that organic soils which comprise many of
the central and western Delta levees and
their foundations will liquefy during a mod-
erate to strong seismic event.

To figure out what can be done before a
large earthquake occurs near the Delta,
DWR is taking a serious look at the seismic
stability of Delta levees.

D—028196




s wi -
<

RIS N EORE O REG RN ATER &R Gl

[

A
W

[ERE LI N AREI NS . CORC. WA E B E‘J‘KEC IUHRECES 4 SFREING- & SY

D-028197



LEGEND;
FAULT CCNCEALED tasmesssrssses
FAULT ViSIBLE

“It’s most critical that we determine
the potential for Delta soils to either
amplify or dampen out earthquake
motions,” says Les Harder, program
manager of a new seismic study of the
region.

“Delta levees are sitting on tens of
feet of soft peaty soils. If these organic
soils amplify ground motions, the
behavior can have consequences
much like what happened during the
Loma Prieta earthquake.”

During the 1989 temblor, much of
the most serious damage occurred
along the margin of the San Francisco
Bay, an area composed of soft soils.
“Though all of those sites, such as the
Marina District, the Cypress Freeway,
the Bay Bridge, and Qakland Harbor
Airport, were 50 to 60 miles away
from the epicenter, the soft soils
beneath them amplified weak earth-
quake motions as much as five times
greater than bedrock,” Harder says.
“This is potentially what can happen
in the Delta.”

Harder, however, is quick to point out
that one 1967 recording of a magni-
tude 4.5 temblor in Union Bay near
Seattle, Washington showed that the
fibrous peaty soils there actually
dampened motions.
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So the question remains: Will the
Delta’s peat soils hurt or help the lev-
ees? Data from the new study, coordi-
nated by Harder and others in the
Department, may begin to unravel
the mystery.

Though the Delta levees have yet to
experience significant ground motion,
the region lies in a seismically active
area. U.S. Geologic Survey experts say
the San Francisco Bay region was seis-
mically very active during the 1800s
and early 1900s but has been relatively
quiet since 1911. However, that quiet
period appeared to end in 1979 with
four moderate to large earthquakes
occurring in the region since then.
These events suggest that the region is
entering a cycle of increasing activity.
In fact, one of their studies predicts
that a magnitude 7.0 earthquake, simi-
lar to the Loma Prieta event, has a 67
percent chance of occurring within the
next 30 years in the San Francisco-
Oakland area on either the San
Andreas or Hayward Faults.
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eight other Delta locations—one that
dates back to 1969, when planning
was underway for the Peripheral
Canal—contain accelerometers that
record surface motion only. At the
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All four sites are located on levees
composed of soft soils. “We picked
areas with different foundations,”
adds Harder. “For example, at
Sherman Island, the levee is very
large, with the peat soil beneath
around 35 feet thick; while at Clifton
Court, the levee is smaller with small-
er amounts of organics. Ideally, we'd
like to see what happens when an
earthquake or series of earthquakes
trigger motions that would impact
each site. That way we can learn how
different organic soils behave under
similar conditions.”

The data obtained from the new
equipment will document the kinds of
ground motions created by earth-
quakes, assess whether the Delta’s
soft, organic soils will amplify or
dampen earthquake movements, and
estimate how well levees and other
structures will fare under different
levels of earthquake motion.
Recordings will also be compared to
computer models that can simulate
different levee profiles (based on soil
densities, foundation conditions and
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other characteristics), then simulate
different intensities of earthquake
motion to project the effects. In this
way, information from more common-
ly occurting smaller or distant earth-
quakes can be used to predict behav-
ior for a future large earthquake.

“One earthquake won't settle all the
questions,” says Kessler. “In fact, it
may raise other questions.”
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No detailed evidence exists of how
Delta levees have fared in past earth-
quakes. Reviews of past newspaper

stories, engineering journals, and eye- .

witness accounts reveal no levee fail-
ure or even serious damage resulting
from temblors. The most serious dam-
age reported was during the 1906 San
Francisco earthquake during which a
Santa Fe railroad bridge at the Middle
River crossing was displaced by about
three feet.

“Historically, since reclamation began
in the area, the Delta has experienced
only low levels of shaking,” says Les
Harder, “so the levees have never
really been tested.”

There is a growing belief among geol-
ogists that the Delta area may include
blind thrust faults. These are hidden
faults that, when they rupture, don’t
show on the surface. The Northridge

Earthquake occurred along one.
“Because there is no surface expres-

‘sion such as large cracks or offsets in

the ground, you can’t map the faults
or see them in aerial photos,” explains
Harder. “But as demonstrated by the
Northridge event, these types of
earthquakes still produce a lot of
shaking and damage.”

Even fairly recent studies condueted
over the past 12 years fail to fully
reveal the region’s seismic hazards,
The results, however, are considered
preliminary because of the long
lengths of levees involved, the lack of
information on the levees themselves
and their foundations, and the ques-
tion of whether organic soils would
amplify or attenuate (dampen)
ground motions.
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and the large earthquakes ‘have:.

occurred in other regions,” " says Dave :

Kessler.
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Iﬁfémation‘gém the new study will
buﬂd onithe database. “The more we
know about the ‘relatWe vulnerabﬂn:y

pIan énd be prepared Harder says.';
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